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(54)  Degaussing  circuitry 

(57)  In  circuitry  (50)  to  control  a  power  supply  of  a 
degaussing  coil  (2)  of  a  cathode  ray  tube,  the  degauss- 
ing  coil  (2)  is  coupled  to  a  main  voltage  supply  through 
a  switching  device  (5),  the  circuitry  (50)  has  inputs  cou- 
pled  to  a  direct  source  of  current  of  a  switched  mode 
power  supply,  the  switched  mode  power  supply  com- 
prises  a  switched  mode  transformer  with  primary  wind- 
ings  (23,  27),  coupled  to  the  main  source  of  voltage,  and 
secondary  windings,  and  the  switched  mode  power  sup- 
ply  is  switched  in  a  first  range  of  frequencies  when  the 
power  supply  is  in  a  "standby"  mode  and  in  a  second 
range  of  frequencies  when  the  power  supply  is  in  an  "on" 
mode,  the  circuitry  (50)  comprising  a  detecting  circuit 
(21)  which  detects  a  change  in  the  range  of  switching 
frequencies  when  the  power  supply  is  switched  from 

standby  to  on,  the  detecting  circuit  (21  )  having  an  input 
(22)  coupled  to  a  direct  current  source  being  down- 
stream  of  a  primary  winding  (23)  of  the  switched  mode 
transformer  and  an  output  (24)  coupled  to  an  input  (27) 
of  a  control  circuit  (25)  of  the  switching  device  (5),  the 
control  circuit  (25)  having  an  output  (26)  to  carry  an  out- 
put  signal  having  an  "on"  state  and  an  "off"  state,  the 
"on"  state  lasting  for  a  predetermined  duration  after  a 
change  in  a  value  present  at  the  output  (24)  of  said  de- 
tection  circuit  (21  ),  the  change  occurring  when  the  pow- 
er  supply  is  switched  to  the  "on"  mode,  and  in  the  "on" 
state  of  said  signal  at  the  output  (26)  of  said  control  cir- 
cuit  (25),  the  switching  device  (5)  is  on  and  current  com- 
ing  from  the  main  flows  through  the  degaussing  coil  (2) 
and  in  the  "off"  state  of  said  signal  the  switching  device 
is  off  and  no  current  circulates  in  the  degaussing  coil  (2). 
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Description 

1  )  Field  of  the  invention. 

The  invention  pertains  to  the  field  of  circuitry  that 
are  used  to  supply  autodegaussing  coils  of  a  cathode 
ray  tube  (CRT).  CRT  are  mainly  used  in  television  and 
monitor  sets. 

2)  Background  of  the  invention. 

Every  CRT  is  provided  with  a  degaussing  coil,  which 
is  a  coil  fixed  on  the  CRT.  A  supply  circuit  for  this  coil 
supplies  a  current  in  the  coil  each  time  the  CRT  is 
switched  on.  An  alternative  decreasing  current  is  sup- 
plied  in  the  degaussing  coil  that  produces  a  magnetic 
field  whose  field  vector  changes  direction  with  the  sign 
of  the  current.  The  purpose  of  said  current  is  to  get  rid 
of  all  remnant  magnetic  field  that  may  still  exist  inside 
the  tube.  Such  remnant  magnetic  field  would  produce 
an  unwanted  deflection  of  the  electron  beam  of  the  CRT. 
The  magnetic  field  produced  by  the  alternative  current 
degausses  the  magnetic  material  around  and  inside  the 
tube,  so  that  no  more  magnetic  fields  from  magnetic  ma- 
terial  are  present  in  the  vicinity  of  the  tube. 

3)  Known  prior  art. 

A  known  prior  art  circuit  is  shown  on  figure  1  . 
The  degaussing  circuit  of  figure  1  comprises  a  self 

oscillating  circuit  1.  Circuit  1  comprises,  connected  in 
parallel,  the  degaussing  coil  2,  a  capacitor  3  and  posis- 
tor  4,  (temperature  positive  coefficient  resistor).  Circuit 
1  is  connected  to  main  supply  by  a  relay  5.  Relay  5  com- 
prises  a  contact  6  and  a  control  coil  7.  Control  coil  7  is 
in  a  known  way  supplied  by  the  secondary  of  a  fly  back 
transformer  of  a  switched  mode  power  supply.  The  sup- 
ply  of  coil  7  is  made  by  a  direct  current,  which  when 
passing  through  coil  7  closes  contact  6.  On  figure  1  we 
have  represented  this  current  as  being  supplied  by  a  1  3 
volts  direct  voltage  source.  Supply  of  coil  7  is  under  con- 
trol  of  a  circuit  20.  Circuit  20  is  such  that  coil  7  is  fed  only 
for  a  short  while  after  the  set  is  turned  on.  Circuit  20  is 
connected  to  first  8  and  second  9  connection  of  coil  7  in 
the  following  known  way.  First  connection  8  of  coil  7  is 
connected  in  a  serial  way  with  a  PNP  transistor  10 
whose  base  1  1  is  connected  to  the  anode  1  2  of  a  diode 
1  3  whose  cathode  1  4  is  connected  to  a  first  connection 
of  a  resistor  R1  15.  The  second  connection  of  R1  15  is 
in  contact  with  connection  9  of  coil  7.  Connection  9  also 
receives  the  1  3  volts  from  the  direct  supply  source.  The 
connection  common  to  cathode  14  of  diode  13  and  to 
the  first  connection  of  resistor  15  is  also  connected  to 
an  end  of  a  capacitor  C1  16.  The  function  of  circuit  20 
is  fulfilled  as  follow.  When  the  switched  mode  power 
supply  of  the  apparatus  is  turned  on,  capacitor  C1  16  is 
empty.  The  13  volts  coming  from  the  secondary  of  the 
power  supply,  applied  to  the  emitter  of  PNP  transistor 

10  will  fire  transistor  10  on.  A  current  is  flowing  through 
coil  7  of  relay  5  and  emitter  1  7,  collector  1  8,  path  of  tran- 
sistor  10.  In  the  parallel  circuit  of  R1  ,  C1  a  current  is  also 
flowing  that  charge  capacitor  C1  .  When  C1  charges,  the 

5  voltage  at  the  base  11  of  transistor  10  also  increases 
and  arrive  up  to  a  point  where  voltage  between  emitter 
17  and  base  11  of  transistor  10  is  too  low  to  maintain 
said  transistor  10  open.  At  this  point  no  current  is  any- 
more  circulating  in  coil  7,  and  contact  6  of  the  relay  5 

10  opens.  No  more  current  is  then  circulating  in  the  de- 
gaussing  coil  2.  The  duration  of  the  current  in  coil  2  de- 
pends  on  the  value  of  R1  15  and  C1  16. 

Although  this  circuit  works  generally  well,  the  inven- 
tors  have  discovered  that  from  time  to  time  for  an  appa- 

15  ratus  giving  good  results,  it  could  happen  that  degauss- 
ing  was  unproperly  done.  In  such  case  the  quality  of  the 
image  displayed  by  the  tube  is  altered.  The  inventors 
noticed  this  phenomenon  while  working  on  a  new  devel- 
opment  for  a  chassis  of  a  TV  apparatus.  They  often  had 

20  to  switch  from  stand-by  to  on  using  a  remote  control. 
After  investigation  it  was  found  that  when  the  1  3  volts  is 
being  supplied  to  the  degaussing  circuit,  a  vertical  de- 
flection  circuit  is  at  the  same  moment  supplied  by  a  24 
volts  output  coming  from  an  other  secondary  winding  of 

25  the  fly  back  transformer.  This  causes  a  vertical  deflec- 
tion  yoke  of  the  tube  to  be  fed  and  this  yoke  produces 
a  magnetic  field.  Because  of  the  simultaneity  or  partial 
simultaneity  of  magnetic  fields  produced  by  the  de- 
gaussing  coil  and  the  deflection  yoke  the  total  effect  of 

30  degaussing  action  of  the  tube  is  incomplete. 
The  purpose  of  the  invention  is  to  realise  a  circuit 

fed  from  a  direct  source  of  current  coming  from  a  primary 
side  of  the  power  supply  of  the  set,  to  command  current 
of  main  voltage  to  flow  through  the  degaussing  coil,  that 

35  will  ensure  in  a  more  reliable  way  that  degaussing  is 
properly  over  and  well  done  when  the  vertical  deflection 
coil  of  the  tube  is  starting  to  be  power  supplied.  In  a  pre- 
ferred  embodiment  the  circuit  according  to  the  invention 
is  used  with  a  self  oscillating  power  supply  circuit.  The 

40  operating  frequency  of  such  power  supply  is  dependant 
upon  the  loads  of  the  power  supply  and  upon  the  value 
of  the  main  voltage.  In  this  case  when  the  power  supply 
is  in  normal  operation  that  means  when  the  apparatus 
is  in  "on"  mode  it  is  designed  to  operate  in  higher  fre- 

45  quency  than  when  in  "standby"  mode.  The  inventors 
have  taken  advantage  of  this  feature  and  use  it  to  pro- 
vide  biasing  voltages  to  their  circuit.  This  circuit  will  op- 
erate  well  independently  of  the  operating  mains  and  of 
the  load  of  the  power  supply.  An  other  advantage  of  the 

so  invention  is  that  when  the  switching  mean  is  the  usual 
relay,  the  relay  which  operates  the  degaussing  circuit  is 
fed  completely  by  the  hot  side,  that  is  to  say  the  main, 
primary  side  of  the  switching  mode  transformer.  There- 
fore,  the  degaussing  coil  is  supplied  independently  of 

55  the  deflection  yokes  and  is  operated  before  the  deflec- 
tion  yokes  are  active.  An  other  advantage  coming  from 
the  relay  being  completely  on  the  hot  side  is  that  the 
insulation  characteristics  of  the  relay  may  be  weaker, 
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thus  decreasing  the  cost  of  the  relay. 
To  all  those  ends  the  invention  is  about  a  circuitry 

to  control  a  power  supply  of  a  degaussing  coil  of  a  cath- 
ode  ray  tube,  said  degaussing  coil  being  coupled  to  a 
main  voltage  supply,  said  circuitry  having  an  input  cou- 
pled  to  a  direct  source  of  current  of  a  switched  mode 
power  supply,  said  switched  mode  power  supply  com- 
prising  a  switched  mode  transformer  with  primary  wind- 
ings  coupled  to  the  main  source  of  voltage,  and  second- 
ary  windings  said  switched  mode  power  supply  being 
switched  in  a  first  range  of  frequencies  when  the  power 
supply  is  in  a  standby  mode  and  in  a  second  range  of 
frequencies  when  the  power  supply  is  in  an  "on"  mode 
wherein  said  circuitry  comprises  a  detecting  circuit  said 
detecting  circuit  detecting  a  change  in  the  range  of 
switching  frequencies  when  the  power  supply  is 
switched  from  standby  to  on,  said  detecting  circuit  hav- 
ing  an  input  coupled  to  a  direct  current  source  being 
downstream  of  a  primary  winding  of  the  switched  mode 
transformer  and  an  output  coupled  to  an  input  of  a  con- 
trol  circuit  of  a  switching  device,  said  control  circuit  hav- 
ing  an  output  to  carry  an  output  signal  having  an  "on" 
state  and  an  "off"  state,  the  "on"  state  lasting  for  a  pre- 
determined  duration  after  a  change  in  a  value  present 
at  the  output  of  said  detection  circuit,  said  change  oc- 
curring  when  the  power  supply  is  switched  to  the  on 
mode,  in  the  "on"  state  of  the  signal  at  the  output  of  the 
control  circuit,  current  coming  from  the  main  is  flooding 
in  the  degaussing  coil  and  in  the  "off"  state  of  said  signal, 
no  current  is  circulating  in  the  degaussing  coil. 

A  detailed  description  of  a  preferred  embodiment  of 
the  invention  is  here  below  given  in  relation  with  the  ap- 
pended  drawings  in  which: 

Figure  1  already  commented  is  a  schematic  dia- 
gram  of  a  known  prior  art  circuit  of  a  degaussing  coil. 

Figure  2  is  a  schematic  diagram  of  a  preferred  em- 
bodiment  of  the  invention. 

In  figure  2  which  is  now  described,  components 
having  the  same  function  than  the  ones  represented  in 
figure  1  are  given  the  same  reference  number.  Figure  2 
represents  a  diagram  of  a  preferred  embodiment  of  a 
circuit  50  according  to  the  invention.  Figure  2  is  parti- 
tioned  in  two  parts  by  a  vertical  doted  line.  The  part  of 
the  left  hand  side  of  the  figure  is  a  symbolic  represen- 
tation  of  outputs  of  primary  windings  23  and  27  of  a 
switched  mode  transformer,  said  transformer  being  a 
component  of  a  switched  mode  power  supply  (SMPS) 
which  is  known  per  se.  The  left  side  of  the  figure  is  rep- 
resented  so  that  it  can  be  understood  how  the  circuit 
according  to  the  invention  is  connected.  Diodes  28-31 
linked  by  doted  lines  to  windings  23,  27  are  there  to  in- 
dicate  that  current  feeding  input  22  of  detecting  circuit 
21  is  a  direct  current  coming  from  primary  side  of  the 
power  supply.  Detecting  circuit  21  comprises  connected 
to  a  common  point  B  a  capacitor  32  in  parallel  with  re- 
sistors  19,  33.  A  zener  diode  34  is  coupled  between 
point  B  and  the  output  24  of  detecting  circuit  21.  The 
functioning  of  this  circuit  is  as  follow.  The  time  constant 

of  R,C  circuit  32,  33  is  such  that  when  pulses  coming  at 
input  22  of  detecting  circuit  21  is  low,  the  charge  accu- 
mulated  in  this  capacitor  during  the  high  time  of  input  22 
is  discharged  through  resistor  33  during  the  low  time  of 

5  said  input  22.  When  the  frequency  of  the  pulses  coming 
from  the  power  supply  increases,  which  is  the  case 
when  the  set,  for  instance  a  television  set  is  switched 
from  stand  by  to  on,  capacitor  32  is  not  given  time 
enough  to  fully  discharge  between  two  pulses.  So  that 

10  in  this  case  voltage  at  point  B  increases  up  to  the  break- 
down  voltage  of  zener  diode  34.  A  positive  voltage  is 
then  present  at  the  output  24  of  detecting  circuit  21, 
showing  that  the  set  has  been  turned  on.  The  value  of 
the  time  constant  is  determined  so  that  the  set  needs  to 

is  be  on  for  a  minimum  time  in  order  to  avoid  that  spurious 
pulses  are  mistaken  with  a  transition  of  the  set  to  on. 
The  output  24  of  detecting  circuit  21  is  coupled  with  input 
27  of  a  control  circuit  25  of  a  switching  device  5.  Switch- 
ing  device  5  is  in  this  preferred  embodiment  a  relay  hav- 

20  ing  a  coil  7  and  a  contact  6.  Input  27  of  control  circuit  25 
is  coupled  to  the  base  36  of  an  NPN  transistor  35.  The 
collector  37  of  transistor  35  is  connected  to  a  point  C 
through  a  resistor  39.  The  emitter  38  of  said  transistor 
is  coupled  to  a  constant  voltage  which,  in  this  case  is 

25  ground.  Point  C  is  coupled  to  a  direct  voltage  source 
coming  from  a  primary  winding  27  of  the  power  supply 
of  the  set.  A  large  capacitor  40  has  an  end  connected 
to  ground  and  an  other  end  common  to  the  output  of 
diodes  30,  31  and  point  C.  Said  capacitor  40  is  used  as 

30  a  reservoir  between  diodes  30,  31  and  point  C  and  other 
functional  parts  of  the  power  supply  of  the  set.  The  level 
of  voltage  at  point  C  is  dependent  upon  the  frequency 
of  pulses  produced  in  a  known  way  by  the  switching  de- 
vice  of  the  power  supply,  (SMPS).  Collector  37  of  tran- 

35  sistor  35  is  coupled  to  the  base  42  of  a  PNP  transistor 
41  through  a  capacitor  45  and  a  resistor  46.  A  point  E 
common  to  an  end  of  capacitor  45  and  an  end  of  resistor 
46  is  linked  through  a  resistor  47  to  point  C  and  to  the 
emitter  44  of  transistor  41  .  The  collector  43  of  said  fran- 

co  sistor  41  is  linked  to  an  end  of  coil  7  of  relay  5  and  to 
the  cathode  50  of  a  diode  49  whose  anode  is  connected 
to  the  other  end  of  coil  7.  Degaussing  circuit  1  is  coupled 
to  main  through  contact  6  of  said  relay  5.  Circuit  50  func- 
tions  as  follow: 

45  When  TV  is  switched  from  stand-by  mode  to  on 
mode,  the  frequency  of  the  SMPS  is  increased  com- 
pared  to  stand-by  state.  This  causes,  as  explained 
above,  the  rectified  voltage  at  point  B,  to  be  at  around 
8  V.  Thus,  this  will  breakdown  the  zener  diode  34,  (a 

so  value  of  6.2  V).  At  this  instant,  transistor  35,  which  is  a 
NPN  transistor  will  be  turned  on.  Point  D  common  to  col- 
lector  37  of  transistor  35  and  an  end  of  capacitor  45,  will 
be  pulled  to  ground.  A  possible  charge  of  capacitor  45 
is  discharged  through  transistor  35.  Voltage  at  the  base 

55  42  of  transistor  41  is  low,  so  that  emitter  base  voltage 
of  transistor  41  is  sufficient  to  fire  on  transistor  41  .  Ca- 
pacitor  45  at  a  stage,  which  is  uncharged,  will  be 
charged  to  potential  of  point  C  through  transistor  41, 

3 
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which  is  a  PNP  transistor.  The  time  constant  of  the 
charging  up  of  capacitor  45  is  controlled  by  resistor  46. 
At  the  time  when  transistor  41  is  on,  besides  charging 
up  capacitor  45,  current  is  also  flowing  to  the  coil  7  of 
the  relay  5.  The  relay  5  is  energized  and  the  contact  6 
of  relay  5  is  closed  to  provide  a  path  for  the  current  of 
the  main  to  flow  to  the  degaussing  coil  2,  thus,  degauss- 
ing  the  picture  tube.  After  capacitor  45  has  been  slowly 
charged  up  to  the  potential  of  point  C,  the  transistor  41 
will  be  cut  off.  The  relay  coil  7,  which  has  no  more  current 
flowing  through  it,  will  open  the  contact  6.  This  will  dis- 
connect  the  main  voltage  from  the  degaussing  coil. 
Thus,  allowing  the  posistor  4  to  cool  down  and  making 
degaussing  action  possible  when  the  set  is  switched 
from  stand-by  to  on  mode  again.  The  time  constant  of 
capacitor  45  charging  up  is  determined  by  the  timing  in 
which  the  picture  tube  is  to  be  completely  degaussed. 
This  is  usually  to  be  after  5  seconds.  In  our  case,  the 
duration  is  fixed  at  around  7  seconds.  When  the  TV  set 
is  switched  from  on  mode  to  stand-by  mode  by  remote 
control,  the  SMPS  switching  frequency  decreases. 
Therefore,  the  rectified  voltage  at  point  B  decreases  to 
a  value  (around  5  V)  that  will  not  breakdown  the  zener 
diode  34,  6.2  V.  The  NPN  transistor  35  will  then  be  cut 
off.  This  will  cause  the  potential  at  point  E  to  be  higher 
than  point  C,  thereby  discharging  the  capacitor  45 
through  resistor  47  and  resistor  39  connected  between 
point  D  and  point  C,  till  potential  at  point  C  is  reached. 
The  voltage  at  point  C  remains  constant  during  the  op- 
erating  frequency  of  the  SMPS  at  stand-by  and  on  mode 
of  the  TV  due  to  the  value  of  capacitor  40,  which  as  ex- 
plained  above,  is  large  enough.  Diode  49  acts  as  a  co- 
mutating  diode  for  the  coil  7  of  relay  5.  A  diode  51  be- 
tween  diode  28,  29  of  the  SMPS  and  circuit  50,  isolates 
circuit  50  from  the  power  supply  so  as  not  to  affect  the 
functional  aspect  of  the  SMPS  by  said  circuit.  Values  of 
resistors  19,  33  and  of  capacitor  32  determine  the  volt- 
age  that  will  be  used  to  turn  on  transistor  35.  It  may  be 
seen  from  this  functioning  that  circuit  comprising  tran- 
sistor  41  ,  resistor  46  and  capacitor  45  acts  as  a  kind  of 
automatic  time  switch,  the  time  on  being  determined  by 
the  R,C  time  constant  of  resistor  46  and  capacitor  45, 
said  automatic  time  switch  being  triggered  and  settled 
to  initial  condition  by  circuit  comprising  transistor  35. 
Said  transistor  35  is  itself  settled  to  on  or  off  according 
to  the  value  present  at  the  output  24  of  detecting  circuit 
21. 

Claims 

1.  Circuitry  (50)  to  control  a  power  supply  of  a  de- 
gaussing  coil  (2)  of  a  cathode  ray  tube,  said  de- 
gaussing  coil  (2)  being  coupled  to  a  main  voltage 
supply  through  a  switching  device  (5)  said  circuitry 
(50)  having  inputs  coupled  to  a  direct  source  of  cur- 
rent  of  a  switched  mode  power  supply,  said 
switched  mode  power  supply  comprising  a  switched 

mode  transformer  with  primary  windings  (23,  27) 
coupled  to  the  main  source  of  voltage,  and  second- 
ary  windings  said  switched  mode  power  supply  be- 
ing  switched  in  a  first  range  of  frequencies  when  the 

5  power  supply  is  in  a  "standby"  mode  and  in  a  second 
range  of  frequencies  when  the  power  supply  is  in 
an  "on"  mode  wherein  said  circuitry  (50)  comprises 
a  detecting  circuit  (21  )  said  detecting  circuit  (21  )  de- 
tecting  a  change  in  the  range  of  switching  frequen- 

10  cies  when  the  power  supply  is  switched  from  stand- 
by  to  on,  said  detecting  circuit  (21  )  having  an  input 
(22)  coupled  to  a  direct  current  source  being  down- 
stream  of  a  primary  winding  (23)  of  the  switched 
mode  transformer  and  an  output  (24)  coupled  to  an 

is  input  (27)  of  a  control  circuit  (25)  of  the  switching 
device  (5)  said  control  circuit  (25),  having  an  output 
(26)  to  carry  an  output  signal  having  an  "on"  state 
and  an  "off"  state,  the  "on"  state  lasting  for  a  prede- 
termined  duration  after  a  change  in  a  value  present 

20  at  the  output  (24)  of  said  detection  circuit  (21  ),  said 
change  occurring  when  the  power  supply  is 
switched  to  the  "on"  mode,  in  the  "on"  state  of  said 
signal  at  the  output  (26)  of  said  control  circuit  (25), 
the  switching  device  (5)  is  on  and  current  coming 

25  from  the  main  is  flooding  in  the  degaussing  coil  (2) 
and  in  the  "off"  state  of  said  signal  the  switching  de- 
vice  is  off  and  no  current  is  circulating  in  the  de- 
gaussing  coil.  (2). 

30  2.  Circuitry  (50)  according  to  claim  1  wherein  said  de- 
tecting  circuit  (21)  comprises  a  capacitor  (32)  cou- 
pled  to  the  input  (22)  of  said  detecting  circuit  (21), 
said  capacitor  being  charged  by  pulses  coming 
from  a  primary  winding  (23),  said  capacitor  being 

35  coupled  to  an  end  of  a  zener  diode  (34),  the  other 
end  of  said  diode  (34)  being  coupled  to  the  output 
(24)  of  said  detecting  circuit  (21). 

3.  Circuitry  (50)  according  to  claim  1  or  2  wherein  said 
40  control  circuit  (25)  comprises  two  transistors  (35, 

41),  a  first  (35)  and  a  second  (41),  the  first  one  being 
triggered  on  or  off  according  to  the  value  present  at 
the  output  (24)  of  detecting  circuit  (21),  firing  on  of 
said  first  transistor  (35)  firing  on  said  second  tran- 

45  sistor  (42),  said  second  transistor  (41  )  having  bias- 
ing  means  (46,  45)  including  a  capacitor  which  be- 
gins  to  be  charged  when  said  second  transistor  (41  ) 
is  fired  on,  the  charge  duration  of  said  capacitor  de- 
termining  an  on  duration  of  said  second  transistor 

so  (41  ),  the  on  duration  of  said  second  transistor  (41  ) 
being  the  "on"  state  of  said  control  circuit  (25). 

4.  Circuitry  (50)  according  to  one  of  claims  1  to  3 
wherein  said  switching  device  is  a  relay  (5)  having 

55  a  control  coil  (7)  and  a  contact  (6),  said  control  coil 
(7)  being  coupled  to  an  electrode  (43)  of  said  sec- 
ond  transistor,  said  contact  (6)  controlling  flowing  of 
a  current  in  the  degaussing  coil  (2). 

4 
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5.  Circuitry  (50)  according  to  one  of  claims  3  or  4 
wherein  said  first  transistor  (35)  has  a  base  (36)  and 
two  other  electrodes  (37,  38),  a  collector  (37)  and 
an  emitter  (38),  wherein  said  second  transistor  (41  ) 
has  a  base  (42)  and  two  other  electrodes  (43,  44)  s 
a  collector  (43)  and  an  emitter  (44),  said  base  (36) 
of  first  transistor  (35)  being  coupled  to  the  output 
(24)  of  said  detecting  circuit  (21  ),  an  other  electrode 
of  said  first  transistor  (35)  being  coupled  to  the  base 
(42)  of  said  second  transistor  (41  )  through  a  capac-  10 
itor  (45)  resistor  (46)  path,  said  resistor  (46)  and  ca- 
pacitor  (45)  being  the  biasing  means  of  said  second 
transistor  (41). 

6.  Circuitry  (50)  according  to  claim  5  wherein  said  first  15 
transistor  is  an  NPN  transistor  (35)  having  its  emit- 
ter  (38)  coupled  to  a  constant  reference  voltage  and 
its  collector  (37)  coupled  to  the  base  (42)  of  said 
second  transistor  (41  )  said  second  transistor  being 
a  PNP  transistor  (41)  having  its  collector  (43)  cou-  20 
pled  to  said  control  coil  (7)  of  said  relay  (5). 

7.  Circuitry  (50)  according  to  claim  6  wherein  said 
emitter  (44)  of  said  second  transistor  (41  )  is  coupled 
to  a  direct  source  of  voltage  said  source  being  a  rec-  25 
tified  voltage  coming  from  a  primary  winding  of  the 
switched  mode  transformer. 

8.  Circuitry  (50)  according  to  claim  7  wherein  each  end 
of  said  biasing  capacitor  (45)  of  said  second  tran-  30 
sistor  is  coupled  to  the  same  source  of  voltage  than 
said  emitter  (44)  of  said  second  transistor  (41) 
through  a  resistor  (39,  47). 
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